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(57) The present invention is to solve the problems 
caused by a conventional method for producing a zinc 
chloride-loaded support wherein zinc chloride is ad- 
sorbed on a solid support in an aqueous solution of zinc 
chloride. The problems include environmental destruc- 
tion caused by the treatment of a used aqueous solution 
of zinc chloride, corrosion to a reactor, a threat to health 
for workers, deterioration of zinc chloride due to deli- 
quescence thereof, and reduction of specific surface ar- 
ea. The present invention specifically provides a method 
for producing a zinc chloride-loaded support in which 
zinc chloride is supported on a solid support, comprising 



(51) intci7: B01J 27/138, B01J 37/24, 
B01J21/18 



• Ta bata, Masaki, Sp ecialty Chem. Res. Center, 
Kublkl-mura, Naka Kubikl-gun Nllgata-ken (JP) 

• HavakawaJ jCazuhisaJSpeciarty Che^. Res. 
Center, 

Kubiki-mura, Naka Kubiki-gun Niigata-ken (JP) 

(74) Representative: Goddard, David John et al 
Harrison Goddard Foote 
Orlando House 
11c Compstall Road 
Marple Bridge 
Stockport SK6 5HH (GB) 



bringing a mixture of the solid support and the zinc oxide 
into contact with water vapor containing a hydrogen 
chloride gas or a hydrogen chloride gas so that the zinc 
oxide is chemically converted to zinc chloride. The 
present invention also provides a zinc chloride-loaded 
support produced by the above method. Moreover, the 
present invention preferably provides a method for pro- 
ducing alkyl halide comprising a step of reacting alkyl 
alcohol and/or alkyl ether with hydrogen halide, wherein 
the zinc chloride-loaded support is used as reaction cat- 
alyst. 



Zinc chloride-loaded support and method for producing the same 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] The present invention relates to a method for 
producing a zinc chloride-loaded support wherein the 
zincchloride is supported on a solid, and to the zinc chlo- 
ride-loaded support. The zinc chloride-loaded support 
effectively acts, preferably as a catalyst, in a production 
of alkyl halide from alkyl alcohol or alkyl ether and hy- 
drogen halide, in a chloroformyl reaction of hydrogen 
chloride and formaldehyde, in an olefine polymerization, 
or in a hydrocracking of heavy tar. 

2. Description of the related art 

[0002] Zinc chloride catalysts are used for a produc- 
tion of alkyl halide from alkyl alcohol or alkyl ether and 
hydrogen halide, for a chloroformyl reaction of hydrogen 
chloride and formaldehyde, and further, for an olefine 
polymerization and for a hydrocracking of heavy tar. In 
conventional methods, starting raw materials for these 
reactions are blown, in liquid or gas form, into an aque- 
ous solution of zinc chloride catalyst at a temperature 
necessary for the reaction and at appropriate concen- 
trations so as to contact the catalyst. Alternatively, the 
zinc chloride catalyst loaded on a solid support is used. 
For example, Japanese Patent Provisional Publication 
No. 56-127324 describes a method for producing me- 
thyl chloride comprising a step of bringing zinc chloride 
on activated carbon into contact with dimethyl ether and 
hydrogen chloride wherein the active carbon is used as 
a support. In order that zinc chloride is actually loaded 
on solid support such as activated carbon or solid ma- 
terial, one method comprises steps of dissolving solid 
zinc chloride so as to obtain an aqueous solution of zinc 
chloride at an ordinary temperature, impregnating the 
solid support such as activated carbon or solid material 
so that the aqueous solution of zincchloride is adsorbed 
on the surface of or in porous portion of the solid support, 
removing the aqueous solution of zinc chloride which 
has not been adsorbed on the solid support, and option- 
ally evaporating excessive water by heating so as to pro- 
duce the support loading zinc chloride in an appropriate 
amount for a reaction on the curface.thereof. Another 
method comprises spraying adding uopwise an- 
aqueous solution of zinc chloride to a solid support mov- 
ing in a fluid bed or a rolling device so as to obtain the 
mixture and then optionally evaporating excessive wa- 
ter by heating so as to produce the support loading zinc 
chloride on the surface thereof. 

SUMMARY OF THE INVENTION 

[0003] A conventional method for supporting zinc 
chloride catalyst requires a preparation of an aqueous 



solution of zinc chloride which is strong in acidity and is 
toxic. In such a method, neutralization of the aqueous 
solution which has been used for the preparation of the 
catalyst is necessary before disposal, and an additional 
5 treatment of salt formed in the neutralization may also 
be necessary. The zinc chloride-loaded support which 
has adsorbed an aqueous solution of zinc chloride on 
the surface thereof may be optionally heated and then 
placed in a reaction tube where catalyst works. Alterna- 
te tively, the un heated zinc chloride-loaded support may 
be placed in the reaction tube and then optionally heated 
to remove unnecessary water. This heating step some- 
times has the problem of corrosion to the reaction tube 
since the aqueous solution of zinc chloride is strong in 

1* acidity and in corrosrveness. 

[0004] Moreover, there is a threat to health for workers 
who have to handle toxic zinc chloride forstorage during 
and after the catalyst preparation, for transfer, for an ad- 
dition to a reactor and for others. 

20 [0005] Further, since zinc chloride has a high deli- 
quescence, it deteriorates during storage of zinc chlo- 
ride before the catalyst preparation or storage of zinc 
chloride-containing catalyst after the preparation. There 
is a problem that the deterioration results in poor per- 

25 formance of catalyst. Therefore, such special care is re- 
quired that the zinc chloride before the catalyst prepa- 
ration and the zinc chloride-containing catalyst after the 
preparation should be stored in a sealed or dry room. 
[0006] In addition, zinc chloride-loaded support pre- 

30 pared in a conventional method has an extremely re- 
duced specific surface area. Thus, when the support 
contacts a gas or the like, a contact efficiency is low so 
that the result is unsatisfactory. 
[0007] An object of the present invention is to solve 

35 the problems caused by the conventional method for 
producing zinc chloride-loaded support wherein zinc 
chloride is adsorbed on a solid support in an aqueous 
solution of zinc chloride. The problems include environ- 
mental destruction caused by the treatment of the used 

40 aqueous solution of zinc chloride, corrosion to the reac- 
tor, the threat to health for workers, the deterioration of 
zinc chloride due to deliquescence thereof, and reduc- 
tion of specific surface area. 

[0008] As a result of intensive investigations carried 
45 out in view of accomplishing the above object, the 
present inventors have found that zinc chloride-loaded 
support in which the zinc chloride is supported on the 
surface thereof can be prewired by mixing zinc oxide 
with a solid support beforehand so as to adsorb the zinc 
50 chloride on the surface of the solid support; introducing 
the resulting mixture into a reactor such as a reaction 
tube; blowing a hydrogen chloride gas, or water vapor 
containing gasified hydrogen chloride produced prefer- 
ably by heating hydrochloric acid to boiling point thereof 
55 or higher, into the reactor, so as to convert the zinc oxide 
to zinc chloride in the reactor such as a reaction tube. 
The present invention has been completed on the basis 
of this finding. 
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[0009] The present invention provides a method for 
producing zinc chloride-loaded support in which the zinc 
chloride is supported on a solid support, comprising a 
step of bringing a mixture of a solid support and zinc 
oxide into contact with water vapor containing a hydro- 5 
gen chloride gas or a hydrogen chloride gas so that the 
zinc oxide is chemically converted to zinc chloride. The 
present invention also provides a zinc chloride-loaded 
support produced by the above method. 
[0010] Moreover, the present invention may prefera- io 
bly provide a method for producing alkyl halide compris- 
ing a step of reacting alkyl alcohol and/or alkyl ether with 
hydrogen halide, wherein the zinc chloride-loaded sup- 
port is used as a reaction catalyst. 

[001 1 ] According to the present invention, solid-sup- is 
ported catalyst of zinc chloride can be prepared without 
using an aqueous solution of zinc chloride which is toxic 
and strong in acidity. In addition, neutralization of a used 
aqueous solution after the preparation of the catalyst is 
unnecessary before disposal and a treatment of salt 20 
formed from the neutralization is also unnecessary. 
[0012] Further, zinc chloride-loaded support can be 
prepared without handling the zinc chloride which is tox- 
ic and is easily deteriorating by deliquescence, for stor- 
age during and afterthe catalyst preparation, fortransfer 25 
or for an addition of the catalyst to a reactor and for oth- 
ers. In contrast, handling of the zinc oxide is extremely 
easy since it has little toxicity to human bodies and does 
not deliquesce, and the prepared support has large spe- 
cific surface area. so 

DETAILED DESCRIPTION OF THE PREFERRED 
INVENTIONS 

[001 3] A method for mixing zinc oxide and a solid sup- 35 
port may include a method wherein support particles 
and zinc oxide powder are mixed in a mixer such as a 
rolling-mixer; a method wherein support particles are 
dipped in a zinc chloride dispersion in which zinc oxide 
is dispersed in liquid such as water or organic solvent, 40 
filtered, and then optionally heated so as to evaporate 
excessive water or organic solvent; and a method 
wherein a zinc oxide dispersion in which zinc oxide is 
dispersed in liquid such as water or organic solvent is 
sprayed or added dropwise to a solid support which is 45 
being moved in a fluid bed or a rolling device, and then 
optionally hosted so as to evaporate excesdve water or , 
organic solvent. Ann ong frusta methods; unlessnheia is- ~ 
a special reason, the method wherein support particles 
and zinc oxide powder are mixed may be more advan- so 
tageous since a subsequent drying step can be omitted. 
In the method, a small amount of liquid such as water 
can be added for preventing the spattering of particles 
of zinc oxide or a support. This method can be carried 
out also in an inert gas such as a nitrogen gas. 55 
[0014] The zinc oxide used in the present invention 
may be preferably in powder form. Although no particu- 
lar limitation is placed on the particle size of zinc oxide 



powder, the average particle size may be 0.01 to 80 jim, 
particularly preferably 0.3 to 1 .0 jun. When the zinc ox- 
ide has an average particle size smaller than 0.01 \im, 
the zinc oxide may have a high aggregation propensity. 
When the zinc oxide has an average particle size larger 
than 80 p.m, the zinc chloride may have a poor adhesion, 
whereby zinc oxide particles may be difficult to be ad- 
sorbed on the surface of solid support when they are 
mixed with each other. 

[0015] The solid support used in the present invention 
may be selected from solid supports which have good 
corrosion resistance to a highly acidic substance such 
as hydrogen chloride since the support is brought into 
contact with hydrogen chloride or a vapor component 
comprising hydrogen chloride. In addition, the solid sup- 
port may be desirably heat resistant since it is frequently 
heated during reaction as a catalyst. 
[001 6] Preferable examples of the solid support may 
include activated carbon; oxide ceramics such as alu- 
mina, zirconia and magnesia; non-oxide ceramics such 
as silicon nitride and silicon carbide; and silica gel. 
Moreover, these supports may preferably have porous 
surface rather than flat surface so as to have a larger 
surface area. 

[001 7] The solid support are required to have a larger 
particle size than that of zinc oxide which will be mixed 
with the supports and may preferably have the average 
particle size of 0.1 to 20 mm or so in pellet form which 
may be in spherical or rice-bale shape. 
[0018] Themixing ratio ofthe zinc oxide powder to the 
solid support may be appropriately selected so that the 
product will have preferable catalyst activity in a subse- 
quent reaction. The ratio of bulk volume ofthe zinc oxide 
to that ofthe solid support may be preferably in the range 
of 5/95 to 70/30, wherein the bulk volume is the volume 
filled with particles. 

[0019] The zinc oxide and the solid support has to be 
mixed at temperature under pressure in which the zinc 
oxide and the solid support do not deteriorate. It may be 
simple and easy that the zinc oxide and the solid support 
are mixed at room temperature under an atmosphere 
pressure. 

[0020] A mixture of the zinc oxide and the solid sup- 
port may be introduced into a reaction site, e.g., a reac- 
tor such as a reaction tube, in which the zinc oxide will 
be chemically converted to zinc chloride. The introduc- 
tion can be done with a rescrv^-i funnel or a powder 
tranter device. The material of the reactor Siidras u ; ~ 
reaction tube into which the mixture is introduced may 
be desirably corrosion-resistant to water vapor contain- 
ing hydrogen chloride or a hydrogen chloride gas which 
will be introduced into the reactor such as a reaction 
tube afterthe introduction ofthe mixture. Specif ic exam- 
ples of the material may include impermeable graphite 
materials, resin lining material, glass lining material, tan- 
talum material, Hastelloy material, stainless material 
and carbon steel. 

[0021] Chemical conversion of the zinc oxide into zinc 
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chloride may be preferably done in a vessel in which the 
prepared zinc chloride-loaded support will be used. 
More specifically, it may be particularly preferable that 
the mixture of the zinc oxide and the solid support is 
introduced into a reactor in wh ich the prepared zinc chlo- s 
ride-loaded support will be used, and then, the mixture 
is brought into contact with water vapor containing hy- 
drogen chloride in the reactor so as to prepare zinc chlo- 
ride-loaded support. This is because a reactor special- 
ized for preparation of the zinc chloride-loaded support io 
is not required and the transfer of the prepared zinc chlo- 
ride-loaded support to a reactor in which the prepared 
zinc chloride-loaded support will be used is not required. 
Consequently, the transfer, storage or the other han- 
dlings of a toxic zinc chloride-loaded support or zinc 15 
chloride are not necessary and also the problem which 
deterioration of the zinc chloride by deliquescence dur- 
ing the transfer or storage thereof disappears. 
[0022] The water vapor containing hydrogen chloride 
which will be blown into the reactor such as a reaction 20 
tube may be desirably prepared from an aqueous solu- 
tion of hydrogen chloride wherein the concentration of 
hydrogen chloride may be 1 0 to 50% by weight, prefer- 
ably 20 to 40% by weight. Even when a hydrogen chlo- 
ride gas is used, the reaction proceeds since water is 25 
generated in the reaction with zinc oxide. However, heat 
of formation of zinc chloride may be difficult to be re- 
moved. Thus, it may be preferable to use hydrogen chlo- 
ride-containing water vapor which has been prepared 
from an aqueous solution of hydrogen chloride. An in- 30 
traduction temperature of the water vapor containing hy- 
drogen chloride or the hydrogen chloride gas into the 
reactor in which the zinc chloride-loaded support has 
been placed may be preferably selected to be higher 
than the boiling point of an aqueous solution of hydrogen 35 
chloride as a reasonable temperature at which the re- 
action will take place smoothly and the reactor will not 
be corroded. The preferred temperature may be rela- 
tively 30 to 60°C higher than the boiling point of an aque- 
ous solution of hydrogen chloride and the particularly *o 
preferred temperature may be 1 05 to 200°C. 
[0023] Moreover, a high introduction pressure of the 
water vapor containing hydrogen chloride or the hydro- 
gen chloride gas into the reactor may not be preferred, 
since the boiling point of an aqueous solution of hydro- 45 
gen chloride becomes higher due to the high introduc- 
v tion pressure so^hafc foe introduction temperature has: 
-> to be est at a higher temperature. ^ ^ • : 

[0024] When water vapor containing hydrogen chlo- 
ride gas or hydrogen chloride gas is used, a diluent gas 50 
such as a nitrogen gas can be also used for preventing 
the increase in temperature. The concentration of the 
diluent gas, which is adjustable depending on a temper- 
ature, may be preferably adjusted so that the volume 
content of hydrogen chloride after the dilution becomes 55 
2 to 100%. 

[0025] The temperature of the reactor such as a re- 
action tube in which the mixture of the zinc oxide and 



the solid support has been placed may be preferably set 
higher by some degrees than the temperature of water 
vapor containing a hydrogen chloride gas which will be 
introduced to the reactor so as to prevent condensation 
of hydrochloric acid. Specifically, the temperature may 
be preferably 1 70 to 250° C. When a hydrogen chloride 
gas is directly used, the temperature may be preferably 
110 to 250°C in view of prevention of increase in tem- 
perature. 

[0026] The preferred amount of hydrogen chloride 
used for the reaction may be 1 .0 to 1 .2 times as much 
as the stoichiometric amount for the chemical conver- 
sion of zinc oxide into zinc chloride in terms of mol. 
[0027] When water vapor containing hydrogen chlo- 
ride is being flowed into the reactor for the reaction, ter- 
mination of the reaction can be confirmed by measuring 
a hydrogen ion concentration (pH) in the drop which has 
been generated by cooling the steam water coming out 
of the exit of the reactor. The termination point of the 
reaction, for example, may be the point where the pH 
having a value in the range of 5 to 7 falls down to the 
pH having 4 or less. 

[0028] The reaction may be preferably carried out in 
a reactor which has been substituted with an inert gas 
such as a nitrogen gas. This is because oxidative dete- 
rioration of a burnable substance such as an active car- 
bon in the presence of oxygen at high temperature can 
be avoided. In addition, when water vapor containing hy- 
drogen chloride or a hydrogen chloride gas is introduced 
into the reactor, an inert gas such as a nitrogen gas may 
be introduced at the same time. 
[0029] Specific surface area of the zinc chloride-load- 
ed support obtained by the method of the present inven- 
tion becomes larger than that of conventional zinc chlo- 
ride-loaded support obtained from an aqueous solution 
of zinc chloride. 

[0030] The reason why the zinc chloride-loaded sup- 
port of the present invention has a larger specific surface 
area is not certain. However, the following may be one 
of the reasons. According to the conventional method, 
an aqueous solution of zinc chloride allows the zinc chlo- 
ride molecules to penetrate into fine pores of a support, 
thereby causing blockage of inlets of the fine pores. In 
contrast, according to the present method, the zinc chlo- 
ride molecules do not penetrate into the fine pores of 
the support since the solid form of zinc oxide has been 
attached to the support. < r 
ftii&lj The *kic chloride tended Support of the 
present invention effectively acts, preferably as a cata- 
lyst, in a production of alky I halidefrom alky I alcohol and/ 
or alkyl ether and hydrogen halide, in a chloroformyl re- 
action of hydrogen chloride and formaldehyde, in an ole- 
fine polymerization, or in a hydrocracking of heavy tar. 
[0032] The zinc chloride-loaded support of the 
present invention can be useful preferably for the pro- 
duction of alkyl halide from alkyl alcohol and/or alkyl 
ether and hydrogen halide. 

[0033] The alkyl alcohol may include methanol, etha- 
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nol, n-propanol and isoporpanol. Among them, pre- 
ferred alcohol may be methanol. 
[0034] The alkyl ether may include dimethyl ether, 
methyl ethyl ether and diethyl ether Among them, pre- 
ferred ether may be dimethyl ether. 5 
[0035] The method for producing alkyl halide from 
alkyl alcohol and/or alkyl ether and hydrogen halide with 
zinc oxide catalyst may have a reaction condition similar 
to that of a conventional method. For example, a pref- 
erable condition is as follows. The ratio of hydrogen hal- io 
ide to alkyl alcohol and/or alkyl ether may be 0.5 to 2.0 
times as much as the stoichometric ratio in terms of mol. 
The reaction temperature may be in the range of 1 70 to 
300°C, the reaction time may be in the range of 1 to 20 
seconds and the reaction pressure may be in the gauge is 
pressure range of 0 to 0.3 MPa. Since the zinc chloride- 
loaded support of the present invention has a larger spe- 
cific surface area, the amount of catalyst can be re- 
duced. This is one of the advantages of the present in- 
vention. 20 
[0036] The present invention is more specifically ex- 
plained with reference to the following examples and 
comparative examples. However, these examples are 
not to be construed to limit the scope of the invention. 

25 

Example 1 

[0037] 100 kg of activated carbon (Trade name: 
Shirasagi, manufactured by Takeda Chemical Indus- 
tries, Ltd.) having a diameter of approximately 4 mm and 30 
a length of approximately 6 mm, and 25 kg of first grade 
reagent of zinc oxide (manufactured by Kanto Kagaku 
Co.) having an average particle size of 0.6 \wn were 
placed in a stainless steel cone-shaped mixer having a 
volume of 1m 3 , mixed at a rotation speed of 30 rpm for 35 
5 minutes, and then discharged to obtain activated car- 
bon-supported zinc oxide in which the zinc oxide has 
been mixed. 

[0038] Provided were 15 carbon steel (STPG370-S) 
reaction tubes, each having an inner diameter of 54 mm, 40 
a thickness of 3.9 mm and a length of 5500 mm. The 
reaction tubes were placed in a vessel so that an oil as 
heating medium can circulate around the tubes. The ac- 
tivated carbon-supported zinc oxide was placed in each 
of the reaction tubes and then left stand for 3 hours, 45 
keeping the heating medium at 1 80°C so that the in-ves- 
sel temperature was 1 8tf C. . . w * * * 
[G339] After a nitrogen gas had been flowed into the 
reaction vessel at a rate of 15 m 3 per minute, water va- 
por containing hydrogen chloride was introduced into so 
the reaction vessel at a rate of 1 7 kg per hour. The water 
vapor containing hydrogen chloride had been generated 
by heating a 20 wt% aqueous solution of hydrogen chlo- 
ride in a carbon-made heater at a temperature of 1 80°C. 
[0040] Hydrogen ion concentration (pH) in a drop gen- 55 
erated by cooling steam water coming out of the outlet 
of the reaction vessel was measured. When the pH hav- 
ing 5 to 7 was down to 4 or less, this reaction was ter- 



minated. A small portion of the obtained product was 
taken out of the reactor and then its specific surface area 
was determined by using the BET method. The deter- 
mined specific surface area was 36717^. 
[0041] While the water vapor containing hydrogen 
chloride was continuously introduced into the reaction 
vessel at a rate of 65.1 kg per hour, keeping the heating 
medium of oil at 200°C, a dimethyl ether gas which had 
been heated to 180°C was blown into the reaction ves- 
sel at a rate of 8.2 kg per hour. Then, the gas discharged 
out of the reaction vessel was analyzed with a gas chro- 
matograph. Consequently, the gas found to be a gas 
composition wherein 95 % of the dimethyl ether gas had 
been converted into methyl chloride was obtained. 
Thus, it is evident that the solid catalyst of the obtained 
zinc oxide-loaded support works as a catalyst for con- 
verting a dimethyl ether gas into methyl chloride. 
[0042] Thus, conversion of zinc oxide to zinc chloride 
and the manufacture of an alkyl halide may be accom- 
plished in a single process sequence obviating the need 
for direct handling of toxic zinc chloride. 

Comparative Example 1 

[0043] 90 kg of first grade reagent of zinc chloride 
(manufactured by Kanto Kagaku) was dissolved in 210 
kg of pure water to obtain an aqueous 30 wr% solution 
of zinc chloride. 100 kg of activated carbon (Trade 
name: Shirasagi, manufactured by Takeda Chemical In- 
dustries, Ltd.) having a diameter of approximately 4 mm 
and a length of approximately 6 mm was added to the 
above aqueous solution, left to stand for 24 hours, fil- 
tered and dried at 1 00°C to obtain a product. The spe- 
cific surface area of the product was measured to be 
^50rr^/g according to the BET method. 



Claims 

1 . A method for producing a zinc chloride-loaded sup- 
port in which zinc chloride is loaded on a solid sup- 
port, comprising a step of bringing a mixture of the 
solid support and zinc oxide into contact with water 
vapor containing a hydrogen chloride gas or a hy- 
drogen chloride gas so that said zinc oxide is chem- 
ically converted into zinc chloride. 

2: The method for pricing a isinc chloride? leaded T 
support according to claim 1 , wherein said zinc ox- 
ide is in powder form. 

3. The method for producing a zinc chloride-loaded 
support according to claim 1 or 2, wherein said 
chemical conversion of zinc oxide into zinc chloride 
is done in a vessel in which said zinc chloride-load- 
ed support will be used. 

4. The method for producing a zinc chloride-loaded 
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support according to any one of claims 1 to 3, 
wherein said solid support is selected from the 
group comprising of activated carbon, ceramic and 
silica gel. 

5 

5. A zinc chloride-loaded support produced by the 
method for producing a zinc chloride-loaded sup- 
port according to any one of claims 1 to 4. 

6. A catalyst comprising a zinc chloride-loaded sup- 10 
port according to claim 5. 

7. A method for producing alkyl halide comprising a 
step of reacting alkyl alcohol and/or alkyl ether with 
hydrogen halide, wherein a zinc chloride-loaded is 
support according to claim 5 is used as a reaction 
catalyst. 

8. A method for producing alkyl halide, the method 
comprising the steps of: preparing a zinc chloride- 20 
loaded support in which zinc chloride is loaded on 

a solid support; reacting alkyl alcohol and/or alkyl 
ether with hydrogen halide using the zinc chloride- 
loaded support as a reaction catalyst in a reaction 
vessel, the method being characterised by the zinc 25 
chloride-loaded support being made by making a 
mixture of said solid support and zinc oxide and 
bringing said mixture into contact with water vapor 
containing a hydrogen chloride gas or a hydrogen 
chloride gas to convert said zinc oxide into zinc 30 
chloride. 

9. A method according to claim 8 wherein said reac- 
tion vessel for producing said alkyl halide is also the 
reaction vessel for converting said zinc oxide into 35 
said zinc chloride. 

10. A method according to either claim 8 or claim 9 
wherein said conversion of zinc oxide to zinc chlo- 
ride and said production of said alkyl halide is ac- 40 
complished in a single process sequence. 
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